INTRODUCTION
The data included in this report were published by Garth Graham as part of his Master of Science thesis at the University of Alaska Fairbanks in 2002 (Graham, 2002) . Diana Jozwik compiled the data and selected text for use in this publication to enable easier public access to the data. Data tables shown here were renumbered and formatted to fit this report. Selected informative text was taken from the thesis, merged, and edited for content. More complete discussion of the subjects covered in this report is included in Graham's 
Garnet-biotite geothermometry on metamorphic rocks indicates low-P regional metamorphism (550-600ºC; 3-4 kb) and vertical movement between adjacent fault blocks. Highest temperatures are in the fault block hosting the Bald Knob prospect, suggesting it represents the deepest mineralization exposure in the area and is most proximal to a causative pluton."
Graham's thesis describes the results of geologic mapping and sample analyses from the Richardson district, east-central Alaska, west-central Big Delta B-5 Quadrangle. The objective of the thesis was to create a better geologic map of a portion of the Richardson district and to propose a model for the geological evolution of the Richardson area. During the summers of 1999 and 2000, the study area was mapped on foot; more than 400 field stations were recorded and more than 300 rock samples collected. Location data (in UTM coordinates with a Clark 1866, NAD27, UTM zone 6 projection), rock type, and method of analysis for each sample are shown in table 1. Magnetic susceptibility measurements, included in table 1, were made with a Kappameter model KT-6 magnetic susceptibility meter. Multiple measurements were routinely made on a single sample and the results averaged.
ANALYTICAL METHODS AND RESULTS
Placer Dome Exploration (PDX) conducted a large-scale soil sampling program in the area in 1999 and 2000. Hand samples were also collected from various locations during concurrent geologic mapping. The geochemical results from these activities were used to determine subsequent core drilling in both 1999 and 2000. Thirty thin sections, 15 doubly-polished from vein samples, 12 polished sections, and one white mica separate were selected from the core drilled by PDX during 1999 and 2000. This core was halved with a rock saw with one-half of each interval sent for assay and the other retained for additional studies.
Modal estimates were conducted on 36 metamorphic and four igneous hand specimens that were etched and stained for quartz, plagioclase, and K-feldspar using the technique of Ruperto and others (1964) . K-feldspar assumed a bright yellow color, plagioclase stained red, and quartz remained unstained. Modal estimates were made either by standard point-counting using a minimum of 100 points, or by estimation by comparison to standard abundance charts. Modal abundances are listed in tables 2 and 3.
Major-and minor-oxide analyses were performed by Bondar-Clegg, Incorporated, Vancouver, British Columbia, Canada, on 39 rock samples, including 13 from drill core. Samples were crushed and pulverized in Fairbanks before pulps were shipped to Vancouver. Major-and minor-oxide values were obtained using lithium results, including normative values, are listed in tables 4, 5 and 6. Traceelement analyses for 34 of the samples were performed on pressed pellets at the University of Alaska Fairbanks on splits of the pulverized samples using a Rigaku energy-dispersive XRF and a routine created by Rainer Newberry (described in Cameron, 2000) . The results of 16 of the samples are listed in tables 5 and 7. Replicate and secondary standard analyses for commercial and UAF XRF analyses indicate major oxides are accurate to within 2 percent of the amount present, while trace elements are accurate to within 5-10 percent of the amount present (Cameron, 2000) .
Microprobe data collected on biotite, garnet, white mica, and K-feldspar were processed using the MacIntosh Geothermobarometry program GTB (Spear and Kohn, 1999) . Temperatures were calculated for 12 different garnet-biotite distribution models. Of these 12, those of Perchuk and Lavrenteva (1984) and Kleeman and Reinhardt (1994) with Berman (1990) produced similar, consistent temperatures intermediate to those of other models and were selected as most appropriate for biotite-garnet thermometry. Pressures were estimated based on the calculated temperatures, the aluminosilicate stability diagram of Holdaway (1971) , and several compositional-based geobarometers (Spear, 1993) . Geothermometry data are presented in table 8.
Microprobe analyses were performed on six polished sections of gneiss and one polished section from a gold-bearing vein, using the Cameca SX-50 electron microprobe and Probe for Windows software at the University of Alaska Fairbanks. Silicate compositions were measured using a 10 micron beam at 15 nA on wavelength-dispersive spectrometers. Well-characterized natural and synthetic specimens were employed as standards. On-peak counts were collected for 10 seconds and background counts were collected for 5 seconds. Five points were selected for each silicate. These data were ZAF (atomic mass, absorbance, and fluorescence) corrected and poor-quality results were removed from the data set. Opaque minerals, including gold and bismuth, were identified in the gold-bearing vein using the EDS with a standardless analysis routine. Microprobe analyses are presented in table 9.
Fluid inclusion experiments were performed at the USGS facility in Denver, Colorado, using a Linkam heating/freezing stage cooled with liquid nitrogen. All heating and cooling measurements were computer controlled, with standard-based calibrations performed prior to each session. Chips of a section up to 3 mm 2 were taken from eight doubly-polished sample sections, 100 to 150 microns thick, and analyzed individually. The chips, attached by glue to the slide, were removed from the section using acetone. Heating and cooling measurements were performed using Linksys, a Windows-driven program, which has a precision of 0.1° Celsius. The low-temperature measurements included CO 2 and clathrate melting temperatures. All measurements except for final homogenization were performed systematically on each inclusion before moving on to the next. After several inclusions were measured, final homogenization temperatures were measured for as many inclusions as possible. Final homogenization observations were made for surrounding inclusions where possible. Once stretching of an inclusion was indicated (by non-repeatable heating experiments), no more homogenization measurements were collected from that chip. Fluid inclusion data are presented in tables 10, 11, and 12.
Five samples were dated using the 40 Ar/ 39 Ar technique, as described in detail by Douglas (1996) . The samples were irradiated for 20 megawatt hours in a reactor at McMaster University along with standard sample MMHB-1 with age 513.9 Ma. The standard is used to estimate J, the irradiation parameter and the flux gradient of the reactor. The irradiated samples were then analyzed in the mass spectrometer at the University of Alaska Fairbanks geochronology laboratory, using an 40 Ar/ 39 Ar step heating routine 39-40 days after irradiation. The measured argon isotopes were corrected for mass discrimination as well as for interference of Ca, K, and Cl produced from the reactor. Blanks (inlets) were run to determine background levels of argon, and measurements were corrected for the background argon. Ages are quoted with a ±1 sigma level and calculated using the constants of Steiger and Jaeger (1977) . Argon dating results are presented in table 13. The proposed geological events for the Richardson  area, based on the radiometric dating, are presented in table 14. Table 15 lists the  40 Ar/  39 Ar step-heating results and data.
MAJOR CONCLUSIONS TAKEN FROM THE THESIS
1. The Richardson area contains two previously unmapped igneous units: the Gold Run Intrusion and felsic dike swarms. The age and composition of the Gold Run Intrusion is indistinguishable from 'classic' 90 Ma Alaskan volcanic arc-related plutons, the closest of which is the Birch Lake pluton. In contrast, the felsic dikes are fine-grained leucocratic granites with significantly older (~114 Ma) ages with syn-collisional trace-element signatures and a shallow (~0.5 km) depth of emplacement.
2. Geothermobarometric model temperatures and pressures for gneiss samples fall above the geothermal gradient, ranging from 560 to 620ºC and 3-4 kbars, respectively, that contrast with similar temperatures but higher pressures recorded in Fairbanks-area rocks. However, these values do not necessarily require different peak metamorphic conditions. Rather, rocks in the Richardson area apparently experienced a younger recrystallization episode at relatively high temperature and low pressure, possibly related to collisional tectonics.
3. Sericite from the selvage of a gold-bearing quartz vein yielded a 40 Ar/ 39 Ar interpreted age of ~105 Ma, significantly older than the ~90 Ma event age of the Gold Run Intrusion and those commonly associated with most other gold systems in interior Alaska, including the Democrat Dike. Petrography and fluid inclusion studies indicate that the ore-bearing fluid was highly reduced (methane in fluid inclusions) and had low fS 2 (lack of sulfide minerals in the presence of native bismuth, hedleyite, and gold). Temperature of formation is estimated between 400 and 500ºC. The mineralogy and fluid inclusion chemistry associated with gold deposition is radically different from the younger Democrat lode deposit. The ~105 Ma age suggests a possibility for a genetic relationship between gold mineralization and emplacement of the felsic dikes. (Hodges and Spear, 1982; Hodges and Crowley, 1985; Newton and Haselton, 1981; Ganguly and Saxena, 1984) , 2=garnet-muscovite-plagioclase-biotite (Hodges and Crowley, 1985; Ghent and Stout, 1981; Hoisch, 1990) , 3=garnet-muscovite-plagioclase-quartz (Hoisch, 1990) , 4=garnet-muscovite-sillimanite-quartz (Hodges and Crowley, 1985) , 5=garnet-muscovite-biotitesillimanite (Hodges and Crowley, 1985) .
2,3
Mineral assemblage present Quartz-plagioclase-bio-musc-sillimanite-garnet Quartz-plagioclase-biotite-sillimanite-garnet Quartz-plagioclase-biotite-garnet Quartz-plagioclase-biotite-sillimanite-garnet Quartz-plagioclase-biotite-garnet See text for analytical methods. H2Oc=calculated water content; Ca site tot= # cations in site containing Ca; O=total oxygen per formula unit; T,P from techniques described in text; b=biotite, g=garnet, h=hornblende, p=plagioclase, wm=white mica, -lnKb-g= negative log of (biotite)-Fe/Mg cations (garnet).
Fe/Mg % An -lnKb-g avg T,P -56.6-62.9 -56.6 to -58.4 -61 to -65.4 (Bundtzen and Reger, 1977) Highest-temperature fraction age of sample 143; regional correlations Sample AuVn; regional correlations GRI-1 spectrum; regional correlations Democrat lode deposit age; regional correlations Post-90 Ma thermal resets to most spectra, especially GRI-1
Cooling from peak metamorphism Emplacement of peraluminous felsic dikes following a collisional event First Gold veining event Subduction-related magmatism 
